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(54) PARTICULATE FILTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress the deterioration of 
combustion performance of a particulate caused by the decrease of a 
noble metal carrying amount, and also suppress the sulfur poison of an 
NOX occlusion material. 

SOLUTION: A lower layer 2 which is formed by making an oxide carrier 
carry the NOX occlusion material and noble metal, and an upper layer 3 
which is formed by making an oxide having an oxygen storing/discharging 
capacity carry the noble metal, are formed on a cell wall 10 comparting 
the cells from each other. By separating the upper layer having the 
function of burning the particulate and the lower layer having the 
function of controlling NOX emission, the sulfur poison is suppressed, 
the activity deterioration of noble metal caused by the occlusion 
material is also suppressed, and the combustion of the particulate is 
accelerated by including the oxide having the oxygen storing/discharging 
capacity. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]Make approximately tubed with two or more cells prolonged in parallel mutually, and these two or more 
cells are blockaded in the shape of a checker in an end surface, This cell that is not blockaded in an end surface 
is a particulate filter which is blockaded in an other end face and it comes to blockade even in an other end face 
in the shape of a checker, and to a cell wall which divides these cells. A particulate filter, wherein a lower layer 
which supports NO x occlusion material and the precious metals to oxide support, the upper layer which 
supported the precious metals to an oxide which has oxygen occlusion discharge ability, and was formed in the 
surface of this lower layer, and a catalyst bed which becomes more are formed. 

[Claim 2]An oxide which has said oxygen occlusion discharge ability, A Ce0 2 and Ce0 2 -Zr0 2 multiple oxide, a 
Ce0 2 -Zr0 2 -aluminum 2 0 3 multiple oxide, and the particulate filter according to claim 1 that are chosen from 
Fe 2 0 3 and that is kinds at least. 

[Claim 3]The particulate filter according to claim 1 with more upper one to a holding amount of said precious 
metals than a lower layer. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention is arranged at the exhaust gas channel of a diesel power plant, etc., and 
relates to the particulate filter which has a catalyst function in detail about the particulate filter which catches 
the particulate in exhaust gas. 
[0002] 

[Description of the Prior Art]In order to catch particulates, such as soot in exhaust gas, the diesel particulate 
filter (henceforth DPF) is arranged conventionally at the exhaust gas channel of the diesel power plant. This DPF 
is formed in honeycomb shape from heat-resistant ceramics, such as cordierite, the cell which is not blockaded 
in an end surface is blockaded in an other end face, and two or more cells (honeycomb passage) are blockaded 
in the shape of a checker even in the other end face while being blockaded in the shape of a checker in an end 
surface. 

[0003]It flows out of the cell which is carrying out the opening of the septum which constitutes a cell from this 
DPF since that cell is blockaded by the outflow side edge and the exhaust gas which flowed from the cell which 
carries out an opening to an inflow side edge is difficult to come out of an outflow side edge as it is to the 
outflow side edge which passes and adjoins. Therefore, by the filtration at the time of passing a septum, the 
particulate in exhaust gas is caught on a septum or in a septum, and the exhaust gas which does not contain a 
particulate flows out of an outflow side edge. 

[0004]By the way, the particulate caught on a septum or in the septum is deposited gradually, by this, blinding 
will arise to a septum and ventilation resistance will become large. Then, by heating periodically or passing hot 
exhaust gas, cleaning which burns the deposited particulate and recovers filtration is performed. 
[0005]Then, giving DPF an exhaust gas cleaning catalyst function is also performed by it not only burning a 
particulate, but supporting catalyst metal, such as platinum, to a septum, and carrying out oxidative degradation 
of hydrocarbon and carbon monoxide in exhaust gas, and a returned part understanding some nitrogen oxides by 
the catalysis. Thus, since the deposited particulate combustion temperature falls according to DPF which 
supported catalyst metal, combustion removing of the particulate can be carried out with emission temperature, 
and DPF can be reproduced continuously. 

[0006]For example, the continuously regenerating DPF which supported alkaline-earth metals and a platinum 
metal to the cell wall of DPF is proposed by JP,7-106290,B. In JP,9-094434,A, DPF which supported NO x 

occlusion material in the fine pores of a cell wall is proposed, and according to this DPF, it is indicated that 
particulate continuation oxidation and purification of NO x can be performed. 

[0007]However, emission temperature in the usual run region from a diesel power plant 150 to 500 **, and since 
it is low, In order to reproduce continuously the particulate deposited using DPF of the above-mentioned 
continuous reproduction type in exhaust gas, the high oxidation rate was needed in the low exhaust gas 
temperature range, and the holding amount of the precious metals had to be increased. Therefore, a price 
becomes high and DPF of the continuous reproduction type serves as hindrance of the spread of it. 
[0008]In the continuously regenerating DPF which supported both the precious metals and NO x occlusion 

material, there is fault that a NO x occlusion material moves at the time of use, and the activity of the precious 

metals falls the surface of the precious metals to a wrap sake. Furthermore, NO x occlusion material carried out 

occlusion also of the sulfur oxide in exhaust gas, and also had the problem that it became sulfate and NO x 

occlusion ability disappeared. This phenomenon is called sulfur poisoning. 
[0009] 
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[Problem(s) to be Solved by the Invention]This invention is made in view of such a situation, and while 
controlling the fall of the particulate combustion performance accompanying reduction of the holding amount of 
the precious metals, it aims at controlling the sulfur poisoning of NO x occlusion material. 

[0010] 

[Means for Solving the Problem]The feature of a particulate filter of this invention which solves an 
aforementioned problem, Make approximately tubed with two or more cells prolonged in parallel mutually, and two 
or more cells are blockaded in the shape of a checker in an end surface, A cell which is not blockaded in an end 
surface is a particulate filter which is blockaded in an other end face and it comes to blockade even in an other 
end face in the shape of a checker, and to a cell wall which divides cells. It is in a lower layer which supports 
NO x occlusion material and the precious metals to oxide support, the upper layer which supported the precious 

metals to an oxide which has oxygen occlusion discharge ability, and was formed in it on the surface of a lower 
layer, and a catalyst bed which becomes more being formed. 

[0011]An oxide which has oxygen occlusion discharge ability has a desirable thing which is chosen from a Ce0 2 

and Ce0 2 -Zr0 2 multiple oxide, a Ce0 2 -Zr0 2 -aluminum 2 0 3 multiple oxide, and Fe 2 0 3 and which is a kind at 

least. As for a holding amount of the precious metals, it is desirable for there to be more upper one than a lower 

layer. 

[0012] 

[Embodiment of the Invention]In the particulate filter of this invention, the lower layer which supports NO x 

occlusion material and the precious metals at oxide support to the cell wall which divides cells, the upper layer 
which supported the precious metals to the oxide which has oxygen occlusion discharge ability, and was formed 
in it on the surface of the lower layer, and the catalyst bed which becomes more are formed. Therefore, since 
NO x occlusion material is contained only in a lower layer and is not expressed to an exhaust gas channel, the 

contact probability of NO x occlusion material and a sulfur oxide is reduced, sulfur poisoning can be controlled 

and NO x decontamination capacity even with after [ high ] durability is revealed. 

[0013]Since the precious metals are supported with the upper layer by the oxide which has oxygen occlusion 
discharge ability, particulate combustion is promoted by the absorption/emission of oxygen. And since NO x 

occlusion material is not contained in the upper layer, fault which the precious metals are covered with NO x 

occlusion material, and is deactivated is prevented, and the activity of the precious metals is revealed by the 
maximum. The holding amount of the precious metals can be reduced by this, and suppose that it is cheap. And 
deposition can be followed, a particulate can be burned and a particulate filter can be reproduced continuously. 
[0014]Conventionai DPF formed from heat-resistant materials, such as cordierite and silicon carbide, can be 
used for the base of the particulate filter of this invention. What is necessary is just to design the size, the 
number of cells, porosity, an average pore size, etc. according to the purpose. 

[0015]Because fine pores with the aperture of one to 100 micrometer are innumerably formed in the cell wall 
which divides two or more cells and they are open for free passage to it. A cell wall can be passed from the cell 
by the side of an exhaust gas inflow to the cell by the side of an exhaust gas outflow, and exhaust gas can 
circulate, and while securing breathability, it has the structure where a particulate can be filtered. And the 
catalyst bed which becomes a cell wall from a lower layer and the upper layer is formed, and this catalyst bed is 
formed in the inner circumference surface of the above-mentioned fine pores, and the inner circumference 
surface of a cell. 

[0016]The lower layer comprises oxide support, and NO x occlusion material and the precious metals which were 

supported by oxide support. Two or more sorts of multiple oxides etc. which are chosen from kinds, such as 
aluminum 2 0 3 , Ti0 2 , Zr0 2 , Si0 2 , and Ce0 2 , two or more sorts, or these as oxide support can be used. 

aluminum 2 0 3 which excelled [ specific surface area ] in thermal stability highly especially is preferred. Since solid 

acid nature is strong and contiguity of a sulfur oxide will be controlled if Ti0 2 etc. are used, the sulfur poisoning 

of NO x occlusion material can be controlled further. 

[0017]As a NO x occlusion material supported by the lower layer, it can choose from rare earth metals, such as 

alkaline-earth metals, such as alkaline metals, such as K, Na, Li, and Cs, Ba, Ca, Mg, and Sr, La, Pr, Nd, and Sm, 
and can use. An alkaline metal with especially high NO x occlusion ability is used preferably. It is preferred to be 

able to choose from Pt, Rh, Pd, Ir, Ru, Au, etc., to be able to use, and to use Pt with especially high oxidation 
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activity at least as the precious metals. 

[0018]As for the lower layer amount of coats, it is preferred to consider it as the range per [ 50-1 50g ] 1 I. of 
filter base objects. If there are few amounts of coats than this range, the holding amounts of NO x occlusion 
material and the precious metals come to run short, if it becomes thicker than this range, the path of the fine 
pores which exhaust gas passes will become small, and a pressure loss will increase. 

[0019]The holding amount of NO x occlusion material in a lower layer is good to consider it as 0.01-0.5 mol per I. 
of filter base object. If there are few holding amounts of NO x occlusion material than this, NO x decontamination 
capacity runs short, if it supports mostly from this, wrap probability will become high about the precious metals 
supported by the lower layer, and the activity of the precious metals will come to fall. 

[0020]And the holding amount of the precious metals in a lower layer has 1 to 3% of the weight of a preferred 
range to a lower layer. If there are few holding amounts of the precious metals than this range, NO x 

decontamination capacity runs short, if it supports mostly from this, the carrying density within a lower layer will 
be too large, grain growth will come to arise in the precious metals at the time of an elevated temperature, and 
activity will fall. 

[0021]The upper layer comprises an oxide which has oxygen occlusion discharge ability, and the precious metals 
supported by this oxide. If this oxide has oxygen occlusion discharge ability, can use it, but. Especially the thing 
that is chosen from a Ce0 2 and Ce0 2 -Zr0 2 multiple oxide, a Ce0 2 -Zr0 2 -aluminum 2 0 3 multiple oxide, and 

Fe 2 0 3 and that is a kind at least is preferred. It is because especially these oxides are excellent in oxygen 

occlusion discharge ability and excellent also in endurance. 

[0022]It is preferred to be able to choose from Pt, Rh, Pd, Ir, Ru, Au, etc., to be able to use, and to use Pt with 
especially high oxidation activity at least as the precious metals supported by the upper layer. 
[0023]As for the upper amount of coats, it is preferred to consider it as the range of per [ 10-50g ] 1 I. of filter 
base objects. If there are few amounts of coats than this range, the holding amounts of the precious metals 
come to run short, if it becomes thicker than this range, the path of the fine pores which exhaust gas passes will 
become small, and a pressure loss will increase. Since exhaust gas becomes difficult to reach a lower layer, NO x 

decontamination capacity will also fall. 

[0Q24]In order to improve particulate oxidation activity, as for the holding amount of the precious metals in the 
upper layer, it is preferred to make [ many ] it, 1 to 10% of the weight of its range is preferred to the upper layer, 
and especially its 5 % of the weight or more is more preferred than a lower layer. If there are few holding 
amounts of the precious metals than this range, particulate oxidation ability runs short of, if it supports mostly 
from this, the carrying density within the upper layer will be too large, and activity will fall with the grain growth 
at the time of an elevated temperature. The same precious metals as a lower layer may be supported, and the 
different precious metals can also be supported. 

[0025]What is necessary is to slush the slurry of the above-mentioned oxide powder in a cell from an end 
surface, for example, to make it adhere to a cell wall by drawing in from an other end face, and just to support 
the precious metals or NO x occlusion material of the specified quantity, after calcinating it in order to form a 

lower layer or the upper layer. It can also be made to adhere to a cell wall similarly using the slurry formed from 

the oxide powder which supported the precious metals beforehand. 

[0026] 

[Example]Hereafter, an example and a comparative example explain this invention concretely. 
[0027](Example 1) The outline composition of the particulate filter of this example is shown in drawing 1 . This 
particulate filter comprises the base 1 which consists of cordierites, the lower layer 2 formed in the cell wall 10 
of the base 1, and the upper layer 3 formed in the surface of the lower layer 2. The base 1 is making the 
honeycomb shape in which the cell with which the opening was carried out to the inflow side edge, and the 
outflow side edge was closed in checkers, and the cell which an inflow side edge is closed in checkers and 
carries out an opening by an outflow side edge were formed by turns. The important section enlarged drawing of 
the cell wall 10 in drawing 1 shows the inside of the fine pores which can pass exhaust gas. Hereafter, the 
manufacturing method of this particulate filter is explained and it replaces with detailed explanation of 
composition. 

[0028]As the base 1 , it is a diameter. 1 00 mm, length 150— mm DPF made from cordierite was prepared. The 
average pore size of this DPF is 30 micrometers, and porosity is 60%. 

[0029]Next, aluminum 2 0 3 powder 100 weight sections and Ti0 2 powder 100 weight sections, After mixing Zr0 2 
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powder 20 weight section, alumina sol 3 weight section as a binder, and ion-exchange-water 40 weight section, 
preparing a slurry and being filled up in a cell from the exhaust gas inflow side edge of DPF, it drew in from the 
exhaust gas outflow side edge, and was made to adhere to a cell wall. After that It dries at 120 ** for 2 hours. It 
calcinated at 500 ** for 2 hours, and the lower coated layer was formed. A lower coated layer is per I. of DPF. It 
is 120g. 

[0030]Then, the nitric acid solution of dinitrodiammine platinum of prescribed concentration is prepared, after 
DPF with a lower coated layer is immersed, it pulls up, and an excessive drop is dried at blowing off and 120 ** 
for 2 hours. It calcinated at 500 ** for 1 hour, and Pt was supported to the lower coated layer. The holding 
amount of Pt is 1 % of the weight to a lower coated layer. 
Perl, of DPF. It is 1.2g. 

[0031 ]DPF which furthermore has the lower coated layer which supported Pt for the specified quantity of 
potassium acetate of prescribed concentration and the mixed water solution of lithium acetate is made 
impregnated — 120 ** — after 2-hour desiccation It calcinated at 500 ** for 1 hour, and K and Li were 
supported. This formed the lower layer 2. The 1 I. [ about ] K of DPF is 0.2 mol and Li. 0.1 mol was supported. 
[0032]After, preparing the Ce0 2 powder whose mean particle diameter is about 1 micrometer on the other hand 

and impregnating the specified quantity of the nitric acid solution of dinitrodiammine platinum of prescribed 
concentration, it evaporates to dryness. The Pt/Ce0 2 powder which calcinated at 500 ** for 1 hour, and 

supported Pt was prepared. The holding amount of Pt is 5 % of the weight. 

[0033]the ceria as this Pt/Ce0 2 powder and a binder — sol and ion exchange water were mixed and the slurry 

was prepared, after being filled up in the cell from the inflow side edge of DPF in which the lower layer 2 was 
formed, it flowed out, and it drew in from the side edge, and was made to adhere to the surface of the lower 
layer 2 After that It dries at 120 ** for 2 hours. It calcinated at 500 ** for 2 hours, and the upper layer 3 was 
formed. In the upper layer 3, about 30g per I. of DPF is formed, and, as for Pt, DPF is abbreviation per I. 1.5g is 
supported. That is, the holding amount of Pt per I. of DPF is abbreviation by the sum total of a lower layer and 
the upper layer. It is 2.7g. 

[0034](Example 2) The lower layer 2 and the upper layer 3 were formed like Example 1 except having made the 
holding amount of Pt of the lower layer 2 into 2 % of the weight to the lower layer 2. The holding amount of Pt 
per 1 I. of DPF is abbreviation by the sum total of a lower layer and the upper layer. It is 3.9g. 
[0035](Example 3) The lower layer 2 is received in the holding amount of Pt of the lower layer 2. The lower layer 
2 and the upper layer 3 were formed like Example 1 except having considered it as 2.9 % of the weight The 
holding amount of Pt per 1 I. of DPF is abbreviation by the sum total of a lower layer and the upper layer. It is 
5.0g. 

[0036](Example 4) It is abbreviation to the upper layer 3 about the holding amount of Pt of having made the 
holding amount of Pt of the lower layer 2 into 2 % of the weight to the lower layer 2, and the upper layer 3. The 
lower layer 2 and the upper layer 3 were formed like Example 1 except having considered it as 8.7 % of the 
weight. The holding amount of Pt per 1 I. of DPF is abbreviation by the sum total of a lower layer and the upper 
layer. It is 5.0g. 

[0037](Example 5) The lower layer 2 is received in the holding amount of Pt of the lower layer 2. The lower layer 
2 and the upper layer 3 were formed like Example 1 except having considered it as 3.9 % of the weight, and 
having made the holding amount of Pt of the upper layer 3 into about 1 % of the weight to the upper layer 3. The 
holding amount of Pt per 1 I. of DPF is abbreviation by the sum total of a lower layer and the upper layer. It is 
5.0g. 

[0038](Comparative example 1) The lower layer 1 was formed like Example 1, and the upper layer 2 was formed 
like Example 1 except having replaced with Ce0 2 powder and having used aluminum 2 0 3 powder. The abbreviation 

as Example 1 with holding amount of Pt per 1 I. of DPF same in the sum total of a lower layer and the upper 
layer It is 2.7g. 

[0039](Comparative example 2) It is the amount of formation of a lower coated layer per 1 I. of DPF. Having been 
referred to as 150 g, and holding amount of Pt in a lower coated layer Except having considered it as 3.3 % of the 
weight, the lower layer 2 was formed like Example 1, and this was made into the particulate filter of the 
comparative example 2. Holding amount of Pt per 1 I. of DPF It is 5.0g. 

[0040]<An examination and evaluation> It is displacement about each above-mentioned filter. It attaches to the 
exhaust system of the diesel power plant of 4.2L, respectively, and is entering gas temperature. The durability 
test of 50 hours was done at 650 **. Next, each filter after a durability test is attached to the exhaust system of 
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the diesel power plant of the displacement 2L, respectively, and it is entering gas temperature. It operated at 
350 ** for 3 hours. They are a discharge per unit time of the diesel particulate at this time (W Q ), and 2.9 g/an 

hour. 

[0041]Each filter after the above-mentioned examination It dried at 120 ** for 4 hours, and the weight (W^ was 
measured, respectively. In subsequently, the inside of an electric furnace The diesel particulate which was 
heated for 2 hours and has been deposited at 500 ** was burned, and subsequent weight (W 2 ) was measured, 
respectively. From these values, with a following formula, the burning rate of a diesel particulate is computed, 
respectively and a result is shown in Table 1. 
[0042] 

To burning rate (%) =(W^-W 2 ) (/(3xW Q )) x 100 order. The exhaust gas which burned each filter after measuring a 
burning rate on condition of [ rich ] attachment and A/F=12 to the exhaust system of the diesel power plant of 
the displacement 2L again, respectively is entered, and it is gas temperature. It passed for 15 minutes at 600 **, 
and reduction desorption of the NO by which occlusion was carried out to NO x occlusion material was carried 

out. It changes to the lean operation of A/F=35 after that, and is entering gas temperature. NO x occlusion 

amount at 300 ** was measured. A result is shown in Table 1. 
[0043] 
[Table 1] 
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[0044]compared with the comparative example 3 which is the conventional composition, the combustion 
performance of a diesel particulate is boiling the filter of Examples 1-4 markedly, and is improving. This is 
considered that it has contributed greatly that the active spot of Pt in the upper layer 3 exists mostly also in 
after elevated-temperature durability and that oxygen from Ce0 2 was supplied with the filter of each example. 

The effect of Ce0 2 is clear also from the result of Example 1 and the comparative example 1. 

[0045]Since occlusion reduction of NO x is performed in a lower layer, NO x occlusion amount after durability 

increases, so that there are many holding amounts of lower layer Pt fundamentally. However, the filter of 
Examples 1-5 has many NO x occlusion amounts after durability compared with the comparative example 2, and 

the correlation with the holding amount of Pt is not seen here. That is, as for the filter of an example, the holding 
amount of Pt has more NO x occlusion amounts at least than the comparative example 2, and it is guessed that 

Ce0 2 of the upper layer 3 has controlled the sulfur poisoning of NO x occlusion material. 

[0046]If the holding amount of Pt of the upper layer 3 is made less than the lower layer 2 still like Example 5, it 

is also distinct that the combustion performance of a diesel particulate is falling. 

[0047] 

[Effect of the Invention]That is, according to the particulate filter of this invention, while the fall of the 
combustion performance of the diesel particulate accompanying reduction of the holding amount of the precious 
metals is controlled, the sulfur poisoning of a NO x occlusion material is also controlled. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is an explanatory view showing the outline composition of the particulate filter of one example of 
this invention. 
[Description of Notations] 

1: Base 2: Lower layer 3: Upper layer 10: Cell wall 
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tf«-c©sf**^satt i5o~ 5oo°ci{gofcfc(c. isa 

ft3K#£.5%f»tt!&>ofc. ^©/cfejIMW^S©DP 
F «fftS*5^ < >i 13 . *ti*t«aottlf iitoWi. 

[0008] ttcn&mtm. wmt<DWJj%tmLtc 
Mb^ifetRjSL-^ siKifiifeorNa ®»#^m^-r 

OS. 

[0 0 0 9 ] 

fete. Na mmomtimmM-rzetzBrnt-? 
s. 

[0010] 

[t*ffi^W^TS/t&©^ia] ±E»ffl*JB«fS*l6 

$ n fc±Jl i, «t 13 ft S ftMSlf *J 3 ti TO S C i 5C 
*S„ 

[0011] K^mat^w-rsKftifeB. c^, 

CeOk-ZrCi&^Kffcgj, Cea-ZKi-Al^ ti^K{b 



3 

jWa*U>. $/c*£JI©fflf#SW:. JJBO**STBJ; 
[0012] 

no, fflkittttilt^iliifB^OraSTJli. K*fR» 

I(cW3n/cJJ £ , «fc 0 te 4«KHsW&83 *rcc> 
t,fc#->TNq, !Rj«t*«TS<D*{C^*ti»^^?jS5 
ggCCSlHJL-CUfc^CDr, NQ, BfcjKttiStlitgMb'fJji© 10 

[0013] sfciJi-eti. i&sR^»ftfflt&&«-fas? 
tftxsz,, 

[0014] *S6W©^^*»P- ./;Vi?©Sff 
Ktt. a-'A?-/ k t^^*fc£©I^14*m#> 
f.M3n/«*©D P F ^ffll>l,C iOTti,. -5-© 

-feji/»» Wffl?LS«c^ttaWKj£i; 

[0015] tt$fc©-fe;b£Bffl-r£-fe;USCCt:£, ?Lfll 

- ioom TR<DMn*m ! tk<£.Bi8,zti. ztLtbwmm-tz 

Cit, gWX^A(W©i2^?>P^^«WffliJ©-feJW'N 30 

©rtJSSBicBfiS^n-c^s. 

[0016] TJB»> KftWStti, IMfc«»ffl{*(cJU$ 
ftW(*il"CB, AliQ,, TiQ, , ZrO,, SiQ, CeQ,, 

tactm'rzct&xsz. 

[0017] T®icfg}#sn.2.NQ, mmti 

K, Na. Li, Csfei'©r;V*'J^R, Ba. Ca, Mq, Sr& 
£"©y;l/*7 ')±M£M> La, Pr, Nd, Sm&£'©#±&£ 

m(Dtpfrt>miRbxm^z>zt&x%2>, *t?fcNQ, !R 

iiiltiJ, Pt Rh, Pd, Ir, Ru. Au&<b**>?>jfflWL/ 50 
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[0018] TH©=3- r*tt, 7 a fc$m* 1 »J v h 

frbtc*) so- i5og©«5H£-rac<t^*f*Lc>. 
4. 

[0019] *fcTe«:*jwsNa R«*f©sj«tt» 

aun. Na K/SW©a^*^*cnj:o^>a^ii«i & 

n/cs^s^s 5 < te Q M£-m<D&mmT? 

[ o o 2 o ] ? L-crmicisvzm&mvmmtiz, r 
micttbx i ~3sa%©«B#i? * u». *^s©ffl 

£<o%><unirz>t, rmnx<otmmm.ifi^^x 

-rs. 

[0 02 1 ] ±»tt. B«RlRiGKtBffi«W-r «BMb«f 
C©K^«:ffl^3nfc»^«£*>6«^3ti4„ 

Q, CeQ, - ZrQj SaSIW, CeQ, -ZrO, -AljQ, 

i*i«ftc<(? * L/C*. ChfeOBMfciftBBBRlRilScttittK: 

[0 0 2 2 ] ±HJCjIf#3ft&*£J!£L-tB Pt R 
h, Pd, Ir, Ru, fiuteZfrhmSlLXm^&Ck&r- 
*. *r«>MfbStt*iK(r>Pt*5l>*< it.ll>Sc4# 

[0 0 2 3 ] ±«©3-hfi«, 
«*i C ©S5B «fc ») ^a l» £Jt&M®iI&Stf to-t 4 <fc 

^ {c & o , c ©fSH j: o « < te i> twux ifimm- -s «d 
?L©s*s/h3 < a -> xmfflpwjcrz. *itm#z&T 

[0 024] ±®(ctJW4S^JS©SJ#fi«> X? 4 * 
»u- h©Wktgt4 ; &lS&-Sfc&tcTe<i: t J^<-r6c 
£A5Sf 2 l> < , ±JS(C^LT 1 ~lomS%©*ffl#s»2: 
0<. 5««9<JW±#«f$K»aL/^. *^JS©fM}tfiA5 
C©|5H=fc VPte^t^T 4 U- h©K<btB5C^JE 

atfrj*ai*o«uK*K:«fco-rjgffe6>fiT-r*. THi 

isi-©j»^«*ffl#L/-ct>j:nL. mtezn&mzim 

[0 0 2 5 ] T»X«JJI*»ffir4tC«. WAjaLhIB 
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[0 0 2 6 ] 

[0 0 2 7 ] (5Gtt0f 1 ) m 1 (c*SQt«©^f - * * a 

^;V3»{I V 3-yi5-( h<fc9ft£»*l S# 10 
1 <DH)l*£lsXCJM 3 ftfcTB 2i, TB 2 ©*HK7fJ 

sic s ntc±m 3 i *> 6 » j& § nr ^ -s. . n& i bsbaw 

a*£SCt 3 ftfc'N * AJUtt 4 ft b x i > s . ttisH 

[0 0 2 8 ] 1 £ ilS 100mm. S3 150mmO 20 
3-y*7-/h$J©DPF?;fflIlfc. C©DPF©^P 
:^)ffl?Lfltt30Mm-C*i3, m?L*«60%-C4,S„ 

[ 0 0 2 9 ] X(C AI.Q©^ lOOmSSUi* TiQ,©^ 1 

;u 5 •/* 3 Mawac* ■< * >S3it*4a**W4ffl^ u 

JUft tc^« t, <MSK##* fcttlfflliBffi* hW>\bX*e.i\s 

mttfrnzvic ?<Dm ucrcvzmimMb wcx 

PF©1 'J y b)Vi>tc*} 120gX$>Z>. 30 

[0030] ^^-CBfT^aa©^- b 

"3, DPFOl 'Ji-hJVSifcO 1.2gT*5. 
[0 0 3 1 ] 3 6fcBrjejftK©il«# y 3 A £§|& 

y&<Dm&7mm®ffi%M%> ptamttcr^-bm 

4fcoDPF liO-CXZmimm^. 500°C 

■eimsiMi&b-cKtLizmmbtc. cmc^^rmz 40 

=&»tSL/c. DPFOl'Js H^*/c0K« 0.2*Jk 
Litt o.i*;Uj0j$Sn?c o 

[0 0 3 2] —77, T^tftS^ifi 1 MmOCeQ,«&**ffl 

W5£«**«Lfc3ft, 500'C-ClBtfffltt^L 
rPtfctiftOfcPt/CeCkftjRfcHitLfc. Pt©ffi8«tt 

[0 0 3 3 ] CcDPt/Ceaf&^i^V^^i L-TOt'J 

TB 2 sW&SS tifc D P F OMXimmfr h SO 
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» u tcmcmm\mm-> *>m\b xym 2 ©aiffitctf * 

Sthfc. -eCDfg 120*C-C2R?|BH£*Rl, 500°Cf2B#r^ 
fi)ELr±B3*^Lfc. ±B3»DPF©1 ') -y b)l 
$>tc*)#}30gBf$.£ti> ptttDPF©i y ? h;u*fcO 

*fcf?©Pt©JSft*tt, TB&0*±B©£Sf-C#J 2.7g 

[0 034] (.mmm 2 ) TB 2 ©Pt©JM13«£TB 2 

tc*f u r 2 m*% iufcci w^bujsw 1 1 mw&c b 

■C> TB 2 t±« 3 SJ^fiS L/c 0 D P F 1 V v \ fr&tc 

^©pt©?!^*^^ TmRV±m<D^vm 3.9g-e& 
s. 

[0 03 5 ] 3 ) TB 2 ©Pt©JMJ#S£TB 2 

Or, TB2iiJB3€r^fiSOfc. DPFlU»h** 
fc0©Pt©i§^*«, TBRD-*±B©^ft-C^ 5.0g-C 

[0 0 3 6 ] (miWA ) TB 2 ©Pt©ffl}fa=S:TB 2 
(C^LyT2S«%iU/cCi, ±B3 ©Pt©^M%± 
B 3 KM bxm 8. 7*fi% i btc C i feW-ttl^^l 1 £ 
ISMSCCL/T, TB2 i±B3?:^JSbfc 0 DPFl'Js 
h;p*te«3©pt©ffl^«». TBSO'_hB©^ft-cft 

5.0gt?$)S. 

[0 0 3 7 ] (Ute^l 5 ) TB 2 ©PtOjl^fi^TB 2 
K^Lr S.gmS^iL/cCi^ _bB3©Pt©fHJ$S£ 

±b 3 (c*t m 1 11% tbtctt wutmmrn 1 £ 

BiaiKL-r. TB2i±JB3*^Ufc. DPF 1 V v 

[0038] ( jtuwi i ) $mm i i mmic uttb i 

W*HES6« 1 £[al^(c br±B 2 %^«SLfc. D P F 1 

y 2» b)i&tc<>)<Dpt<Dffl$mt, TmRV±m<D&n-c 
mum i tvm<Dto 2.7 S x$>&. 
[0039] ( mm 2)T3- bmmm&z dpf 

1 V y b frtolt*) 150g£t/cCi, RO'T^-hB* 
©Pt©ffif?a?r 3. 3MS% i L/c C 4 JiWKHfiSM 1 4 

isi«(c bTTB 2 l . cnzmm 2 ©a^ ^ * 

aU-F7 ^WiLfc. DPF 1 V f h;l/*/c«J©Pt 

©ffl}#M5i 5.0g-e*s o 

[0 04 0 ] • f¥ffi>±iaufc^7 ^ )i>z*8m 
m 4.2L©t-"-y — fef;bx>y>©gf^K€n^nro# 

ADtf^SK 650'CrsoB$|HI©WA.S««*ff-3fc. 

x>^>©gfm^K-?-n-en^w, a<3^xss 350 

°C-C3B#|tBa&t,fc„ C©B#©r -< — Vfrrtf-i +a U 
-h©*{4B$W$,/c«3©SffflS <H) 2.9g/B#^ 

[0 04 1 ] ±EKK!ft©*7 4 )\>**. 120"Cr4BfM 



(5) 



#£H 1 (C^fo 

[0 04 2] 

(%) = ((W.-WVC3XW,)) X 100 
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12© ') 9 rgft-cmmz&tcmtfzzA*) axum. eoo 
jbni s -tf fc„ a/f= 35© <j — >mmc® *) . 
jn&a 1 5cm-r. 

[0 04 3] 







F Jl 


± m 




mm* 










NO* 












NO, RjRtt 






(g/L> 




(«S%) 




<<f/l) 


<M%) 


(9/D 


(%) 


(w/L) 










1,0 


CeOi 




5.0 


2.7 


72 


290 








K:0.2 


2.0 


CeO* 




5.0 


3.9 


81 


320 




+ 


120 


tt/L 


2.9 


Ce0> 


30 


5.0 


5.0 


86 


390 


HQ 


TiO* 




Li:0.1 


2.0 


Ce0 2 




8.7 


5.0 


93 


340 




+ 




H/L 


3.9 


CeO* 




1.0 


5.0 


60 


310 




Zr0 2 






1.0 


AlzO; 




5.0 


2.7 


66 


180 






150 




3.3 








5.0 


58 


260 



[0 044] $mW 1~4©7^ fi£3fc©fltJ$-C 20 

StlfcCi^SKW^Ot^SidSAfen*. CeQ,© 

So 

[ 0 0 4 5 ] Na ©(RjtBKcBTJi-Cfi'bnSCD-C. S 
*W(C«TB©Pt©fi^fi*i^l,^i^W^©N0| 1 IRSE 
fi#£<&S. L*>LJUSWl~5©7^;U*ttib^ 30 
2 (Ctb^rifX^©NQ, !Rj»fi*50 < . C C (£«Pt©ffl 

* it p&>mn&&tmm 2j;94>&<-c4>Na mm& 



[0 046] § ^{C*JS^ 5©J; 5 5c JJf 3 ©Pt©fflf* 

U- h©*R«ttllB*sfiTb'C(,»*«:ifcW6*>-C*4. 
[0 047] 

[#6^©JS9*] ^^^^©^f-^ + cxU-h^ -< 
*&M©ffll»©<B««:#$?v — tz;U 
A'f^at/-|« ©S$£ttfl&©{ST#}£PSI 3 ft* £ £ 4> 

[Hffl©«Mt&lttW3 

©tt W»S*^ rttlll Br * 6 . 
[##©ISW] 

1 : *{* 2 : TH 3 : ±M l 

o: -fe;m 



(6) 
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(51)Int.Cl. 7 WatR* FI r-v^K(#^) 

B 0 1 D 53/94 B 0 1 J 23/58 A 

B0 1J 23/58 F0 1N 3/08 A 

F 0 1 N 3/08 3/10 A 

3/10 3/24 E 

3/24 3/28 3 0 1 C 

3/28 3 0 1 B 0 1 D 53/36 1 0 3 B 

F *? - A ) 3G090 AA03 

3G091 AA18 AA28 AB06 AB13 BAOO 

BA07 BAH BA14 BA39 FB10 

GA06 GA20 GA24 GB01W 

GB01X GB02W GB02Y GB03W 

GB03Y GB04W GB04Y GB05W 

GBOflrt/ GB10W GB10X GB13X 

GB17X HA14 
4D019 AA01 BA05 BB06 BC05 BC07 

CA01 CB09 
4D048 M06 M14 AB01 AB02 BA03X 

BA07X BA08X BA14X BM9X 

BA3QX BA41X BB02 CC47 

CD05 EA04 
4G069 AA03 AA08 AA11 BA01B 

BA04B BA05B BA13B BB04B 

BC03B BC04B BC43B BC75B 

CA03 CA07 CA08 CA13 CA18 

DA06 EA19 EE06 FA02 FA03 

FB14 



